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DETAILED ACTION 
Response to Remarks 

1 . Claims 17 and 36 were indicated as allowable and remain in allowable form. 

2. Claims 8,10,18-20,28,29,35 were objected to as being dependent upon a 
rejected base claim. 

3. The applicant has rewritten claims 8,10,18,28,29 and 35 in independent form. 
Claims 8,10,18,28,29 and 35 are in allowable form. 

4. The applicant has amended claims 4,21 ,37 and 38 to overcome the prior art 
used in the previous office action. 

5. Upon further searching the examiner has found a secondary reference to Waller. 

6. The applicant has added new claims 39-58. 

Claim Rejections - 35 USC §112 

7. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

8. Claims 1 1-14,41-43,52-54 are rejected under 35 U.S.C. 112, second paragraph, 
as being indefinite for failing to particularly point out and distinctly claim the subject 
matter which applicant regards as the invention. Claims 11-14 recite a ".. further low 
frequency input signal...". Claims 41-43,52-54 recite , "initial low frequency input 
signals..". The examiner is not clear as to what is meant by a further low frequency input 
signal or initial low frequency input signal. Clarity is needed. 
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Claim Rejections - 35 USC §103 

9. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

10. 013^5 4,5,7,9,11,12,15,16,21,22,24-26,33,34,37-40,45,46,47,48,50,51,56,57 
and 58 and rejected under 35 U.S.C. 103(a) as being unpatentable over Gerzon (US 
5,757,927) in view of Waller, Jr. et al. (US 7,035,413). 

Regarding claim 4, Gerzon discloses a method for processing a plurality of audio 
input signals into a plurality of audio output signals, comprising: 

producing a plurality of low frequency input signals that comprise portions of the 
plurality of audio input signals that are at most about a cut-ff frequency (Figure 10); 

producing a plurality of high frequency input signals that comprises portions of 
the plurality of audio input signals that are at least about the cut-off frequency (Figure 
10) 

decoding the plurality of high frequency input signals into a plurality of high 
frequency output signals according to a matrix decoding technique (matrix 23, Figure 
10); 

maintaining each of the plurality of low frequency input signals separately from 
each other, where the plurality of high frequency output signals and the plurality of low 
frequency signals are included in the plurality of audio output signals (Figure 10). 
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Gerzon fails to disclose bypassing decoding of the plurality of low frequency input 
signals by any matrix decoding technique (Figure 1). 

Waller discloses bypassing decoding of the plurality of low frequency input 
signals by any matrix decoding technique (see abstract; column 4, lines 46-62). 

It would have been obvious to modify Gerzon by bypassing decoding of the low 
frequency signals in order to maintain maximum true audio performance in the output 
channels (Waller, column 1, lines 48-52). 

All elements of claims 5,7,9,11,12,15,16 are comprehended by the rejection of 
claim 4 (regarding claim 5; Gerzon discloses a crossover frequency of 400 Hz in column 
16, lines 9-10; regarding claim 7,the matrix 23 does up-mixing; regarding claim 9, 
Gerzon discloses filters for removing frequencies above a cut-off frequency). 

Claims 21,22,37,39,40,45,46,47,48,50,51,56,57 and 58 are rejected with Gerzon 
and Waller as applied to the rejection of claim 4. 

Claims 24-26,33,34 are comprehended by Gerzon and Waller as applied to the 
rejection claim 4(matrix 23 implicitly comprises a mixer; a low pass filter is illustrated in 
Gerzon; there is a second mixer, adders, which mix the low and high frequency input 
signals). 

1 1 . Claims 6 and 23 are rejected under 35 U.S.C. 1 03(a) as being unpatentable over 
Gerzon (US 5,757,927) in view of Waller, Jr. et al. (US 7,035,413) in further view of 
Vaughn et al. (US 2004/0114771). 

Gerzon as modified fails to disclose customizing the audio output signals for a 
listening environment. Vaughan et al teach a multi-channel audio system which has an 
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equalization coefficient memory set which is customized for a particular vehicle 
(listening environment, Figure 1). The benefit of such customization was to create an 
ideal listening environment for many types of environments. It would have been obvious 
to one of ordinary skill in the art at the time of invention to modify Gerzon et al to include 
customization, as taught by Vaughan et al, for the purpose of customizing the surround 
sound listening environment. 

1 2. Claims 1 3,14,27 and 30 are rejected under 35 U.S.C. 1 03(a) as being 
unpatentable over Gerzon (US 5,757,927) in view of Waller, Jr. et al. (US 7,035,413) in 
further view of Liu (US 6,349,285). 

Gerzon as modified fails to disclose producing a further low frequency input signal using 
low frequency effects signal. Liu discloses a bass management system comprising a 
plurality of input signals L, R, C, Ls, Rs, and LFE (low frequency effects). Subwoofer 
summing module 602 acts as the bass management system which produces a plurality 
of low frequency input signals including LFE (see figure 8). The subwoofer signal (SUB) 
is produced using the low frequency effects signal. The use of the LFE signal increases 
the realism of the audio environment. Therefore, it would have been obvious to one of 
ordinary skill in the art at the time of invention to modify Gerzon as modified to include 
the LFE signal, as disclosed by Liu, for the purpose of improving the audio quality of the 
surround sound system. Claims 13 and 14 are rejected. As to claim 27, Liu discloses a 
left surround input signal which is in communication with low pass filter 803. As to 
claims 30-32, the subwoofer signal is a further low frequency input signal which uses 
the LFE signal. 
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Claim Objections 

1 3. Claims 44,49,55 are objected to as being dependent upon a rejected base claim, 
but would be allowable if rewritten in independent form including all of the limitations of 
the base claim and any intervening claims. 

Allowable Subject Matter 

14. Claims 8,10,17-20,28,29,35 and 36 are allowed. 

1 5. The following is a statement of reasons for the indication of allowable subject 
matter: Regarding claims 8,10,17-20,28,29,35 and 36, prior art Gerzon discloses a 
surround sound apparatus. Prior art Waller discloses a dynamic spectral matrix 
surround system. Prior art Liu discloses audio bass management methods and circuits 
and systems using the same. Prior art Ito discloses a decoder for use in a 4-2-4 matrix 
playback system. Prior art Gerzon (US 5,594,800) discloses a sound reproduction 
system having a matrix converter. 

Regarding claim 8,the prior art or combination thereof fails to disclose or make 
obvious where producing at lest one additional high frequency output signal comprises 
combining the plurality of low frequency signals with the plurality of high frequency 
output signals. 
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Regarding claim 10, the prior art or combination thereof fails to disclose or make 
obvious where producing the plurality of low frequency input signals comprises 
producing an initial plurality of low frequency input signals; and producing the plurality of 
low frequency signals as function of the initial low frequency input signals. 

Regarding claim 17, the prior art or combination thereof fails to disclose or make 
obvious a method for processing a left-front input signal, a right-front input signal, a 
center audio input signal, a left-surround input signal, and a right-surround input signal 
into a left-front output signal, a right-front output signal, a center output signal, a left-side 
output signal, a right-side output signal, a left-rear output signal, and a right-rear output 
signal, the method comprising: producing an initial left -front low frequency input signal, 
an initial right-front low frequency input signal, an initial center low frequency input 
signal, an initial left-surround low frequency input signal, and an initial right-surround low 
frequency input signal by removing frequencies that are above about a cut-off frequency 
from the left-front, right-front, center, left-surround, and right-surround input signals, 
respectively; producing a left-front low frequency input signal, a right-front low frequency 
input signal, a center low frequency input signal, a left-side low frequency input signal, a 
right-side low frequency input signal, a left-rear low frequency input signal, and a right- 
rear low frequency input signal as a function of the initial left-front, initial right-front, 
initial center, initial left-surround, and initial right-surround low frequency input signals; 
producing a left-front high frequency input signal, a right-front high frequency input 
signal, a center high frequency input signal, a left-surround high frequency input signal 
and a right-surround high frequency input signal by removing frequencies that are below 
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about the cut\-off frequency from the left-front, right-front, center, left-surround, and 
right-surround input signals, respectively; decoding the left-front, right-front, center, left- 
surround, and right-surround high frequency input signals into a left-front high frequency 
output signal, a right-front high frequency output signal, a center high frequency output 
signal, a left-side high frequency output signal, a right-side high frequency output signal, 
a left-rear high frequency output signal, and a right-rear high frequency output signal 
according to a matrix decoding technique; causing the left-front, right-front, center, left- 
side, right-side, left-rear, and right-rear low frequency input signals to forgo the matrix 
decoding technique; and maintaining each of the left-front, right-front, center, left-side, 
right-side, left-rear, and right-rear low frequency input signals separately from each 
other, where left-front, right-front, center, left-side, right-side, left-rear, and right-rear low 
frequency input signals, and the left-front, right-front, center, left-side, right-side, left- 
rear, and right-rear high frequency output signals comprise the left-front, right-front, 
center, left-side, right-side, left-rear and right-rear output signals. 

Regarding claim 18, the prior art or combination thereof fails to disclose or make 
obvious here the method for processing the plurality of audio input signals into a 
plurality of audio output signals comprises processing a left-front input signal, and a 
right-front input signal into a left-front output signal, a right-front, center output signal, a 
left-surround output signal, and a right-surround output signal; 
producing the plurality of low frequency input signals comprises producing a left-front 
low frequency input signal, and a right-front low frequency input signal by removing 
frequencies that are above about the cut-off frequency from the left-front, and right-front, 
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input signals, respectively; and producing a further low frequency input signal as a 
function of the left-front, and right-front low frequency input signals; 
producing the plurality of high frequency input signals comprises producing a left-front 
high frequency input signal, and a right-front high frequency input signal by removing 
frequencies that are below about the cut-off frequency from the left-front, and right-front 
input signals, respectively; decoding the plurality of high frequency input signals 
comprises decoding the left-front, and right-front high frequency input signals into a left- 
front high frequency output signal, a right-front high frequency output signal, a center 
high frequency output signal, a left-surround high frequency output signal, and a right- 
surround high frequency output signal according to the matrix decoding technique; 
communicating the plurality of low frequency input signals comprises communicating 
the left-front, right-front, and further low frequency input signals so as to bypass any 
decoding by the matrix decoding technique; and maintaining each of the plurality of low 
frequency input signals separately from each other comprises maintaining each of the 
left-front, right-front, and further low frequency input signals separately from each other. 

Regarding claim 28, the prior art or combination thereof fails to disclose or make 
obvious where the bass management module comprises a low-pass filter comprising 
the cut-off frequency, in communication with the low-pass filter, and configured to 
produce one of the plurality of low frequency signals from a subset of the plurality of 
initial low frequency input signals. 
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Regarding claim 29, the prior art or combination thereof fails to disclose or make 
obvious where the plurality of audio input signals comprises a left-front input signal, a 
right-front input signal, and the low pass filter produces an initial left-front low frequency 
input signal, an initial right-front low frequency input signal, an initial center low 
frequency input signal, an initial left-surround low frequency input signal and an initial 
right-surround low frequency input signal, and the bass management system further 
comprises: a first summation device in communication with and configured to produce a 
left-front low frequency input signal from the initial left-front, and initial center low- 
frequency input signals; a second summation device in communication with and 
configured to produce a right-front low frequency input signal from the initial fight-front 
and initial center low-frequency input signals; a third summation device in 
communication with and configured to produce a left-side low frequency input signal 
from the initial left-front, initial right-front, and initial left-surround low frequency input 
signals; and a fourth summation device in communication with and configured to 
produce the a fight-side low frequency input signal from the initial left-front, initial right- 
front, and initial right-surround low frequency input signals. 

Regarding claim 35, the prior art or combination thereof fails to disclose or make 
obvious where the matrix decoder comprises an adjustment module in communication 
with at least one of the high frequency output signal and us configured to produce at 
least one additional high frequency output signal. 

Regarding claim 36, the prior art or combination thereof fails to disclose or make 
obvious a matrix decoder module in communication with the bass management module, 
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and configured to decode the left-front, and right-front high frequency input signals into 
a left-front high frequency output signal, a right-front high frequency output signal, a 
center high frequency output signal, a left-surround high frequency output signal, and a 
right-surround high frequency output signal. 

Therefore the prior art or combination thereof fails to disclose or make obvious a 
method for processing a plurality of audio input signals, a method and system for 
processing a left front input signal, a right front input signal, a center audio input signal, 
a left surround input signal and a right surround input signal as claimed. 

Conclusion 

16. Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Devona E. Faulk whose telephone number is 571-272- 
7515. The examiner can normally be reached on 8 am - 5 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Vivian Chin can be reached on 571-272-7848. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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